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. [Fx) 85k, BIRRAE R (Quorum Quenching, QQ)I& A AEME & 475 3 b5 3% F 49 i 7 A
RZET R XE, A, BRSNS B ALY HKQQHA R, L5 HHK QQH FREMAILHE.
[ B4 AEFRBEATH A H R FL 25 (Membrane Bioreactor, MBR)F M F R T X4, 2B H5 %S
HQQ HA. [F &) vARIB RATH (Agrobacterium tumefaciens) A136 AL B, 12A 48 =554
%M & A ARG N-F Bt & 2 R 88 A B8 (N-Octanoyl-DL-Homoserine Lactone, C8-HSL)Mf# &% 7. vA
& & AT A (Chromobacterium violaceum) VIR24 AL R R, L ZNZHHF QQ B4/ N-THBLH 4
Z B4 A B8 (N-Hexanoyl-DL-Homoserine Lactone, C6-HSLYZ 55T 8948 7. @S MA NS, £ 24
LB 16S RNA AR A7 ME . MERGR AR, 12880 F 2N SN F 7 kst B it ir o £
FUR . R EIFIESH QQ AT A YT R IrHI 48 ), BILIK THBF o il F BN @32 B R AL QQ
. [4R]Y AR T 6 REH QQH, Lt C8-HSL A fRAE A RIRMI HATR. F ZKHIMHRB
4 ¥ B (Delftia sp.) IL5, oW e R APEAM ILS 6642 10 h W 2 A C6-HSL. #tk JL5 &4
4R LRAB S 2 ) (Pseudomonas aeruginosa) PAO1 #2358 % )2 H (Pantoea ananatis) SK-1 4 4 5 697 A,
Bl Ak )z 69 JLS sk LA & 2hy Co-HSL A» C8-HSL 15 54T - fffe 1, M By ik R 44K 32
R 49 L1 H (Rhodococcus sp.) BH4 £k, [4#] AR BHFE T 249 QQ A, #%H 74|
N-Bt A & 2 R BL A B (N-Acyl-Homoserine Lactones, AHL)A! ZEAR B i B A ML, B ZALEAD
REA®RQQEM, A& 2 AR %, HB4% QQIEEMFTH Y= ARG KR LA LET Kb,
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Isolation and characterization of indigenous quorum quenching
bacteria from activated sludge
LIAO Jialong ZHENG Xueman LI Shuangfei XU Fangfang”

Guangdong Provincial Key Laboratory for Plant Epigenetics, Shenzhen Key Laboratory of Marine Bioresources and
Ecology, Shenzhen Key Laboratory of Microbial Genetic Engineering, College of Life Sciences and Oceanography,
Shenzhen University, Shenzhen, Guangdong 518055, China

Abstract: [Background] In recent years, the application of quorum quenching (QQ) technology in the
prevention and control of membrane biofouling has received extensive attention. However, limited QQ
bacteria have been successfully isolated and identified. More efficient signal molecule degrading bacteria
awaits identification and further investigation. [Objective] Isolate more efficient QQ bacteria from native
real membrane bioreactor (MBR) activated sludge and extending QQ bacteria resources. [Methods]
Agrobacterium tumefaciens A136 was used as the reporter strain, to test isolated strain’s C8-HSL
(N-octanoyl-DL-homoserine lactone) degradation. Reporter Chromobacterium violaceum VIR24 was used
to quantify signal molecules degradation of QQ bacteria. 16S rRNA gene sequencing was used to identify
isolated bacteria, phylogenetic trees taxonomic of the isolates were then constructed. Scanning electron
microscopy (SEM) was used to determine the morphology of bacteria. Coculture of QQ strain and typical
biofilm forming bacteria was conducted to analyze biofilm inhibition ability of isolates. QQ beads was
prepared using polyvinyl alcohol and sodium alginate. [Results] Six QQ strains were successfully isolated
and identified, among which a Gram negative rod strain Delftia sp. JL5 showed the highest efficiency in
C8-HSL degradation. Besides, our results showed that JL5 significantly inhibited biofilm formation of
both Pseudomonas aeruginosa PAO1 and Pantoea ananatis SK-1, which are two typical
N-acyl-homoserine lactones (AHL) dependent biofilm forming bacteria. Furthermore, JL5 remained high
AHL degrading activity after being entrapped in QQ beads. Its AHL degrading efficiency was higher than
the widely reported Rhodococcus sp. BH4. [Conclusion] We successfully isolated QQ bacteria. The
isolates showed high C6/C8-HSL degrading ability. The bacteria inhibited biofilm formation efficiently.
This research set solid foundation for further application of QQ bacteria in biofouling control.

Keywords: quorum sensing, quorum quenching, bacterial isolation, anti-biofouling

Ji5E A= Wy 75 3% 5 BB AR W) B 4% (Membrane
Bioreactor, MBR)Iiz1 TR BEFE . Ry BAS &5 M) R,
JEi2) MBR 204 W E SRR Z — K

AR A RO RN E A RS
T AT IR, DT A 5 A0 T A A AT A A — B
%o HESH TR E RIS, MEREGHIL

AT S WA e AR DL DR B U . AT
UE . A RREHE . TR IR A . RV AR s
AR 02, H e ) PR AN B MR AR | A
TRAEW IS R )R, AR, ) AR A 2 0 AR K
(Quorum Quenching, QQ)F¢ A F il 153K b 5¢
SR Tz R QQ HAA B INA Wy i) £ 25 il
AR 15 S 0 ) R, T U A 17 1 1 i D A
TE T VITE RO R R TR o Bl T 8 e
B I (Biofilm)™) . /& W R IE B2 3 40 R
PARJER)V (Quorum Sensing, QS)RZAMITAYE, QS &

FESIFWOE N E— RN IR AR IL, WnE
DB ST /I WA S AN (D o 3 AN L2 L) 317
STV AN T A TR {5 Y T A R 4
BT Y N-PBESE /55 22 22 N IR (N-Acyl Homoserine
Lactones, AHL) . % [RHME M A% T IK
(Autoinducer Peptides, AIP)LLJ 2 JEANEERSYIFIAC
W H 5 S B (Autoinducer-2, Al-2), QQ AR F
S A IR A5 S 00 BHTER RS S 1% =
AT PR SR A TR [ () 1E 8 58 3. QQ i AR F %L
ARG S0 F 74 . s B A E
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S THRES 01 52IRE G 8mh 2 K8
PR TR, BT IR YA K R 1 BT 5 e
Pl B R K e, FESC R L . rhal AR
MBR H BT A: W75 SRRSO A5 3 T A RRHIE,
HA BB LR R R, W
MBR LR AR R AT . B A5
ARV AECE Y, i BRI o A R R
i 25 A8 Ak 5 ek ] DG Bk e A 2 A A
ZIEIRAS . AR R, 8522 [REAYE RS
ep s £ S0, W H AHL {5543 FJ& MBR
PR AR R G P R A e 5 Pz —1Y,
K, K AHL K550 =2 A 808 5
WIET-Be. AR, YATA TR RS R QQ
B —, FERIRR = . A SO T A5
B2 QQ-MBR AHCHEHE(ILE 1), HrhC 1T
HRN IR AHL 2 QQ HI{NA Rhodococcus sp.
BH4 —#k. W Fi5KAEREETE IR — R 240
A RETE , AR B 20 TR A A 0 DA W A 4%
IR, PRI 23520 QQ AR, AR 78 1%
QQ AT LATEASSE M5 7K Ak BHK J57 7Y ] BN A7 250k #
2 TR A PR BE A P (), B G TSP . Lt
VI BN SEPRIZE T TH) MBR v #4555+
= QQ MUEMTA , M MIHE T AN 58 i W H V5 7K Ab
PR v K BRI QQ F

AT L FRIZTTH MBR 157K AR5 28 H 43
Halifb AT AHL FEfFREJIMITANE, EideEt: . &

R1 EFREKPHER QQ HHK

S S TR AR R BT 22 FORAPET N-IEJL 5 22 2R
WER(E 520 T RIRERRRE ST . 23 HT IS QQ HIXIAEY)
BERINTIRE S, O e Y = Ak QQ mikk, X AT
EAEE . AHEE, JFRIEAIHE AT QQ T
P, DI JE geit—2 0 2SR QQ-MBR
PRHEFS IR
1 RS
1.1 EFE

21 BRI Rhodococcus sp. BH4 (BH4)H 1 /R [E 57,
K2 Lee Chung-Hak #2200 . 2By B il e
JI KIS QS B KK B 2k A B ML TR (Pseudomonas
aeruginosa) PAO1 (ATCC 15692) 1 3 ¥ 1= W
(Pantoea ananatis) SK-1 (ATCC 19321), DL K45
Wk AR I A ¥F T8 (Agrobacterium  tumefaciens) A136
(Ti", pCF218, pCF372, ATCC 51350)H145 {0 (o fF
# (Chromobacterium violaceum) VIR24 (ATCC 12472)
Y oh S 3 RAF A
1.2 HEHRE

AT QQ Bl Ui 1 1y 15 Jf 2241 3%« Na,HPO,
6.0 g/L, KH,PO,4 3.0 g/L, NaCl 0.5 g/L, NH4CI
1.0 g/lL, MgSO, 0.3 g/L, CaCl, 10.0 mg/L, FeCls
0.1 mg/L, CuSO45H,O 0.1 mg/L, MnCl,-4H,0
0.1 mg/L, ZnSO4,7H,O 0.1 mg/L, pH 7.0-7.3,
1.0x10° Pa K 25 min, FFAHIFAIA 399.5 mg/L ]
0.22 pum FH=CE ARt UERR A1 C8-HSL.

Table 1 QQ strains isolated from wastewater treatment systems in recent years

QQ i AT ARG AHL QQ i e 2% 30k

QQ strain Degradable AHL QQ enzyme Case studied References

Pseudomonas sp. 1A1 C6, C8, C10, C12, 30C6, 30, 30C10, Acylase Lab-scale MBR [15]
30C12

Rhodococcus sp. BH4 Cé6, C8, C10L, C12, 30C6, 30C8, 30C10, Lactonase Lab-scale MBR, [16-17]
30C12 pilot-scale MBR

Enterococcus HEMM-1 ~ C4-Cl14 Lactonase AHL degradation [18]

Rhodococcus 3-O-HSL Oxidoreductase AHL degradation [19]

erythropolis W2

Bacillus sp. TS C8 Lactonase Lab-scale MBR [20]

Bacillus cereus HG10 C6—C10 Lactonase Biofilm inhibition [21]
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1.3 EERFIFNEE

AHL B {557 N-C Bt & 2 & @ N g
(N-Hexanoyl-DL-Homoserine Lactone, C6-HSL)Yj
N-=F: Ik 51 22 %4 12 N B (N-Octanoyl-DL- Homoserine
Lactone, C8-HSL), Sigma /A #l; LB Wiz F#
B DUFRE, KMEE . 5-IR-4-5F-3-15|WE-B-D-ik
m 2 F B FF (5-Bromo-4-Chloro-3-Indolyl-
X-Gal) . — H % WK
(Dimethyl Sulfoxide, DMSO), HIfE, 5. 2
2. B M (Polyvinyl Alcohol, PVA). VEERR%N
(Sodium Alginate , SA) . NaySO4 . CaCl, .
H;BO;., Tris-HCl &1 . Na,HPO, 5 NaH,PO,.
WS, Macklin 2.

B ES . Thermo Scientific 2AH]; £
IReE#FbR1L, BioTek ZvFl; PCR 1, Bio-Rad 2
Al BERCHUR RS, iR HEHEARAH,

14 QQ BN ELK

MBR &5 IRFEA IR B TR 55 K b B
TBRIBTT T A RS B i Ik S5 B #ar
TP KRB K BUS RS TS TR A
AUKFRE 10 155, DL 5% (WS048 T LB
WA R FE T, 30 °C. 200 r/min 1H IR 5 57
48 h JEH WL 2% (IRFA B0 ¥ 5 % D
399.5 mg/L C8-HSL JJyME—f i i AR Sk,
30 °C. 200 r/min {HIRHRG & HH5% 24 ho HCHE
A RE TR 100 F5 54k %) LB AR F, 30 °C
fHIRKTSE 24-48 h, PRECAFIEASETE I 150 554l
b, FEXHETA 73 BT QQ TREAN
1.5 QQEENME

QQ fiE J1 5 38 13 S B 20 I {5 540 F AHL 1)
RIS AT RAE . AHL B 5E PEIE R PR T
A136 11 X-Gal A= ek 721 ek Bl kiR
% LB AR, 30°C, 200 v/min B335, ¥
PR EFR MR ODeo 4 1.0, JILA 200 nmol/L
C8-HSL, 30 °C. 200 r/min 433 5 h 1 10 h
Ji, 6 230xg B0 5 min BRI, FH 0.45 um

B-D-Galactopyranoside ,

PEMLUEBRE G20 °C fRAF& . A 45 pg/mL
PUFRZR . 50 pg/mL KWE: 2 Fl 200 pg/mL X-Gal }
WG A136 B9 LB Rk b i i h R 43
C8-HSL % #. 30 °C fHIRHFE 24 h 5 MEHE/RF
A i €84 L 14 R/ INFIEI EL TR

AHL BY5E SRR VIR24 345 ks =4,
FEAFHER VIR24 #2008 AHL (550 FJa A4
B F, Wi RBOR AR NG RIER R
P ES 0PI E . RS LB R AR 552
H,30°C. 200 r/min $RGIGFREAK, HBTEE LB i)
REEFREMBE SR ODooo 1 1.0, A 10 pmol/L
C6-HSL J5 30 °C. 200 r/min YR 595, 76 5 h.
10 h B 437 500 pL 3E5RW, 6 230xg #5.0 5 min
W BIEW, B BIEBOBA 95 °C EIRK IR K G
5 min, FFAHGT-20 °C BHMAE. BikiGHEE
VIR24 F LB WIAREFHEH 30 °C, 200 r/min #5555
W5, Bk ODgyo M 0.1 5. OB 1 000 pL
wmE] 24 LR, B BIIMASREREG (10, 5.
2.5, 1.25 umol/L C6-HSL)FIFFMIAL S, 20 uL, fiIlA
ERFUC B AR A BAEXT R, 30 °C. 200 r/min H
IR ETFE 24 ho KR 9 300xg B0 S min 52
i, A 150 L —H AR EE R, KA E
FEF RN 30 °C KB, 600 W ALFH 10 min, 11
600xg 0> 5 min, HFIE 100 pL finA 96 FLAH,
530 nm AR S A EAE
1.6 QS EMIUE

I PR A136 Kl 5325 s QQ Y AHL
fF5mFAaaed. Wtk A136 AT 54
45 pg/mL PUFRZE I 50 pg/mL KA K LB BAR;
FiHerp, 30 °C. 200 r/min H5 37149 . BRI QQ H
BERNE LB ARSI, 30 °C, 200 r/min 537
48 h. 11 600xg B5.0> 5 min Y& FIEW, F¥ i
WET 95 °C {HEKBEMRIIE 3 min, BEHEZE
e ¥ HIEWS A136 HR(T 200 pg/mL X-Gal)lk
110 R4 5, BU100 uL %= 96 fLAkH, 30 °C fHR
BRI, ERRE S B A L
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1.7 QQ HEHIEHIBRHDH 8E 1 72 #h

DIMLRY AHL BUBFRE ki il PAOL
AP EIZ I SK-1 A4, B s QQ
BT PAOT 1 SK-1 A= WA KAl 5 50>, QQ
B . PAO1 1 SK-1 43 5I7E 30 °C. 200 r/min F LB
WS RS, BT LB BRRiAm e
2 ODgoo M 0.05. 435|HL 100 uL BAGR B al 1:1 78
AR STEIKZE 900 pL LB WiikRE Rk (24 1L
Hr), 30 °CHFHE 24 h e L1555 AKEKESE
THUE3 W, KBRS ; A 95%H IR, =
TR 10 min, [ FLEE AP 3125 F s
W E BT, A 120 puL 0.1%A945 SR, =
ML, 15 min; B85 IR, S22 ik 34 1k
WK 53 B LARGHE T4, A 120 pL 30%4
PRV, i 180 r/min NHFE 10-15 min A4S
25, 590 nm FINEREA B GEE
1.8 QQ EMINEKEE
1.8.1 QQ HAIFETLERE

1E LB Pl WS QQ WHIRTIER, HH=
Y7L Tihes PR S ., ARfE 2
HEEIEE QQ WA, QQ WHMT LB Wilkk;
Ferdr, 30°C, 200 r/min } R, 11 600xg B
L 5 min WAERFR, HEET 0.1 mol/L #ifRihS: v
Wb, EEPE 2 JE 1% B [ 5E 30 min.
FREECBEMK, THE, RiFE, W& IFdE T s
BERG
1.8.2 QQ HHIEIEE WO

S (AARMEEETN) G5 8 )P (i
ey ep st ) BIXE LS HEAT A AR A AL &
5. MR ERIE . TR KRR . o A A
W . BRI . R . PR
(MRS . V.P kS . WIWERES . 2k B i
§E L
1.8.3 QQ EAY 16S rRNA E A FFINES 547

FIFH 16S rRNA FE PRI 3 45 2 70 25 5 QQ 7
Fko FH Ezup FE 40 H 21 DNA fhR 0] G4
a1 1A 3 [N 41 DNA, i F i H 5l % xF 27F

(5-AGATTTGATCCTGGCTCAG-3") 1 1492R
(5-GGTTACCTTGTTACGACTT-3")i/f47 PCR 41
AR 14 16S rRNA JE[HPY, 4fifl PCR 3% Z A4
TAY TRECEE) RO BRA T, D72 HiE
i NCBI /) BLAST #47/F51150, 5 GenBank
B 2 P B R AN T EE X, AR ARSI RN
AR R BP9 5 2 A SR QQ T bk
Rhodococcus sp. BH4 1] 16S rRNA K&K J7 51—,
KM MEGA 7.0 I R L EW, B S
F1 QQ M 5 BH4 HIEL KR .
1.9 EENK QQ BHESH FH s NI
1.9.1 QQ HHEIEEE

KA PVA T SA Sl QQ kP, A
200 mL A9 12.5% PVA Fil 1.25% SA HIIRAW,
1x10° Pa K7 30 min. ¥ QQ H7E LB MiiAR: 73
H130 °C. 200 r/min}555 24 h, 6 230xg &.0> 10 min
WCARTR R, RBR B WS N2 B F K R R
¥ QQ WREM SR AWRMLL 1:4 MELBREA A
300 mL 111 H;BOs-CaCl, TR-A W HHACHE S0 1 h,
FHZBFIKIEUE 2 WA — 2ROV A 19 QQ T#EK
KT QQ Ik A 200 mL 4 0.5 mol/L Na,SO, ¥4
WY 6-8 h, EBSFIKBES 2-3 R RAE4
1.9.2 EIEk QQ HFRES /9 FRIBE HIIE

FIRIRTE A136 RIS QQ HilFf# C8-HSL (1)
fEJ1. B 25 i PVA-SA U3 QQ fEk/MA 10 mL
Tris-HCI %5%(50 mmol/L, pH 7.0)4, filA 200 nmol/L
C8-HSL, 30°C. 200 r/min ¥E @555, LAZSIORIE
JIBAPEXTBE . 43T 1. 30, 60, 90 min BUEEN &
C8-HSL M/ttt btk A136 8RBT
Ml A FEm] 1.5, DAbRHEMRIE C8-HSL Xt i,
HE AN TR ] SBAS B RE SR N A136 H57RT-AR 1
FLIAS 30 °C K555 24 h, WAEEAR 0GRl i) K/
KB,

2 ZREWR

21 QQEHINE
MEZBRIETTH) MBR 75 KA PR #5 A AHL
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ME— B U5 AR B IR I 4 Z YO RN 4y B 15 )
aiREFEY), FPPRECT 21 PRI U T E AR SR
(Oraldr 4k B3, Al-1, Al-2, Al-3. Al-4,

A2-5 . A2-6 . A2-7, A2-8a., B-1. A29 .

A2-10, A4-11, A4-12, A4-13, A5-14, A6-15,

A7-16, A8-17. A9-18 Fll A2-19). LIHTHRIMFF ik
RTTIZ BERL QQ Hikk BH4 S FHMEXT R, Xt by
M7 B 21 BRANEE R C8-HSL 5550 T4
AEJI(B 1), S5REBUIHAA 17 HRIEREE A RE
fi# C8-HSL, EA QQifitk; Hrh 9 MNRFMRTE 24 h
MAF C8-HSL S8, Bkt b s a4 h
A2-9. A4-13, A5-14, A6-15, B-1. B-3 i 6 fk

Bl 1 5 EFSE AR AR K RE 1380
Figure 1 Quorum quenching ability of isolated strains
1:: BH4 AR AR

Note: BH4 is a positive control

x2 NEEHQQEAMNFEAR

Table 2 Sequencing results of isolated QQ bacteria

Hkm QQ IETERAE, M —2 R IHK
WIER A4 F JLS. SZU83. SZUI8. XMI19,
FF19 Al SZU68,
2.2 QQ HE#kHY 16S rRNA E RN F
Xy aifbny 6 B QQ VAL Y A BRI T
16S rRNA EE[HF, S5RAFK 2 Frs.
HEXTEE R R 6 B 25 P QQ 43l & Tl
PR & (Pseudomonas sp.). W/RMREFH B (Delftia
sp. ) M AT & (Acinetobacter sp.), HXF4ERE
Bl 2 A G A TR ARV 99%. (EAS T
e, HATEHE Co-HSL FEAFREIIMTER JLS HHUK
WREFE B Delftia lacustris FIFMRITER 99.93%,

JEf i Btk GenBank B35 GEFERT 7S AR
Original name ~ Strains ~ GenBank accession No.  Similar strains Similarity (%)
A2-9 JL5 MN559091.2 Delftia lacustris strain 332 (NR_116495.1) 99.93

A4-13 SZU83 MNS559093.1 Pseudomonas multiresinivorans strain ATCC 700690 (NR _119225.1)  98.90

AS5-14 SZU18 MN559094.1 Pseudomonas nitritireducens strain WZBFD3-5A2 (NR 133020.1) 99.01

A6-15 XM19  MNS559095.1 Pseudomonas nitroreducens strain NBRC 12694 (NR_113601.1) 99.41

B-1 FF19 MN559097.1 Acinetobacter modestus strain NIPH 2369 (NR 148845.1) 98.06

B-3 SZU68 KY039272.1 Pseudomonas nitroreducens strain DSM 14399 (NR 114975.1) 99.04

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn
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WA YEE N Delftia sp., 1% C ik ZE P EMLRIREFE
PO b L A T R AP ORI (PR 5 CCTCC M
2021139). Giil 2P 4RI Delftia sp. T6 HAT B %
fi# AHL BUES5- TR, LAk, AT HGE
Delftia sp A VFZ MM, FEAFEHAREE/
fiif 755 £ fE 71 (RE T 52 >100 mmol/L F) fiff iz £k 5
25 mmol/L EARFRER) . WSFRERIAJRRE T . AHIEAMIK
RWEREARRE T . X 22 4 T 57 e
ZMA AL G PRI T RE T LA R AR AT ) A K 1) g
FIPOBL SRR Delftia spAEH QQ B FH T
BT 28 I e A R

He 4 BIRRAY 16S rRNA JEPRIN P45 5 2 A 1Y
3% QQ i Rhodococcus sp. BHA! ) 16S rRNA Jt:
KIFE AT X, (R R RUSR IS E R LR T
B, b 6 ANrESRRS BH4 SEZ SRR, 458
K2 . Hr Bk s QQ Itk BHA R GEA
BRATEN, 6 R EKRE 4 A0 SCH
SZU83., XM19 5 SZU18 #4)jli—~L) Pseudomonas
sp. MR IS 43325 TLS 5 FF19 AbfE Rl —4%
Y, BAREXEANFEME; BH4 B 7E— N0 %
b5 SZU68 Ak 7 5 A 43 5 bk AH X I 1) 43 32
b WSS EE RS K ER R JLS . FF19 5

SZU83, SZUI18, XMI19 HIEZ KRR, EilY
BH4 354K A2 RiE, SZU68 5SZU83, SZU1S,
FF19. XM19. JL5 (PRGC RAFHE, JLS 54k
HEHAER QQfE I BH4 B TARE. AL, P
H XSS R SZUS3 . SZU18, XM19 5 SZU68
Y& F Pseudomonas sp., {H SZU68 5 SZUS83,
SZU18, XM19 &b B 4 i) AR 4337 o
2.3 SHEENKE QQ BN EEMN

R ATHTITS QQ WX AHL BUES5-43T1
FffEE ST, FHRAL AR VIR24 M%E T 6 ¥k QQ
PIX] Co-HSL FEffRE /1, i) Co-HSL Mk A5 fk
RAEST ERRD) QQ IEME(E 3). L5 KRB KT
5hJ&, JL5 ¥ C6-HSL MWILR 1Y 10.0 pmol/L &K
% 1.2 pmol/L, FEMEAEIN 88%, i Hith 43 15 bk
SZU83., SZU18, XM19, FF19 Fl SZU6S8 [%fit T 24
40%—50%M1 C6-HSL; ¥53% 10 h J5, JLS JLP5E4
WfiAA Z b Y C6-HSL, SZU18 1 SZUS3 [ it &t
iKF] 70%; SZU68. XM19., FF19 Y& fE 75 4
60% . 58%F 68%, X C6-HSL (K43 fiffe 155 T
JL5. SZU18 Fil SZU83. AMUEAIE#EA C6-HSL
SFRERET, £33 10 h (985375 C6-HSL A& FRmg il
T, 550 F0 B RFEMR KL R 10%,

52 (Pseudomonas sp. SZU83 (MN559093.1)

96| Pseudomonas sp. XM19 (MN559095.1)

74

55

Pseudomonas sp. SZU18 (MN559094.1)

Delftia sp. JL5 (MN559091.2)

Acinetobacter sp. FF19 (MN559097.1)

Rhodococcus sp. BH4 (JN378528.1)

—

0.10

Pseudomonas sp. SZU68 (KY039272.1)

2 ABHANAFR QQ BS5EA QQ E BH4 AR A FH

Figure 2 Phylogenetic tree of newly isolated strains and previously reported Rhodococcus sp. BH4
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Figure 3 QQ bacteria degraded C6-HSL
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Note: The solid column and the hollow column indicate the
degradation of the signal molecule at 5 h and 10 h, respectively

4 JL5 P EBEWELE RS 000%)
Figure 4 Scanning electron microscope (SEM) observation
of JL5 (15 000x)
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Figure 5 Inhibition of PAO1 and SK-1 biofilm formation
via JLS
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Figure 6 QQ activity of JLS beads
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He#s; D: JLS ffER . BH4 fER & 23 1R % C8-HSL Fffertfa] i<k

Note: A: Immobilized QQ beads; B: SEM picture of immobilized JL5 beads (magnification 15 000x); C: C8-HSL degradation comparison
between JLS beads, BH4 beads and vacant beads; D: C8-HSL degradation time course of JL5 beads, BH4 beads and vacant beads
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